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1　???????
?????? H????? 〈· , · 〉??? ‖· ‖?? Hilbert?? , C? H?????
???? , F(T)= x∈ H:Tx=x? T?????.
? A:H※H?????????? , M:H※ 2H??????.????-??????
(?? Noor? Chang??? [ 1-3] )??? u∈ H??
　　θ∈ A(u)+M(u). (1)
?????? 、?? 、??????????? ,???????????????????
??(???? [ 4] ).
??????(1)????? VI(H, A, M).
??
(Ⅰ )?? M=  :H※ 2H,??  :H※R∪ +∞ ??????????? ,?   ?
 ???? ,???????(1)????? u∈ H??
　　〈Au, y-u〉 + (y)- (u)≥ 0, 　　 y∈ H. (2)
??????? -????? [ 5] .
(Ⅱ)?? M= δC,?? C? H???????? ,? δC:H※ [ 0, ∞] ? C????? ,?
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　　δC(x)= 0 , x∈ C,+∞, x C,
???????(1)???? u∈ C??
　　〈A(u), v-u〉≥ 0, 　　 v∈ C. (3)
?????? Hartman-Stampacchia?????(???? [ 6] ).?????(3)?????
VI(C, A).
??? S:C※C?????? ,??
　　‖Sx-Sy‖ ≤‖ x-y‖ , 　　 x, y∈ C.
?? 1.1　??? A:H※H?? α-? -????(??? [ 7-8] ),????? α>0??
　　〈Ax-Ay, x-y〉≥α‖Ax-Ay‖ 2 , 　　 x, y∈ H.
????? M:H※ 2H????? ,?????? x, y∈ H, u∈ Mx, v∈ My?? 〈u-v,
x-y〉≥ 0.????? M:H※ 2H??????? ,??????? ,????????(x,
u)∈ H×H,? 〈u-v, x-y〉≥ 0???(y, v)∈ graph(M)(?? M???)??? ,?? u
∈ Mx.
?? 1.1[ 9] 　? A:H※H?? α-?-????? ,?
1)A??(1/α)-Lipschitz? 、???????;
2)?? λ?(0, 2α] ?????? , ??? I-λA????? , ?? I? H?????
?.
? B:C※H??????? ,? F:C×C※R????????.??????????
??? u∈ C??
　　F(u, y)+〈Bu, y-u〉≥ 0, 　　 y∈ C. (4)
??(4)????? GEP.?? B=0,???(4)?????????:? u∈ C??
　　F(u, y)≥ 0, 　　 y∈ C. (5)
??(5)????? EP.
????? 1994?? Blum? Oetli[ 10]?? ,??????????????????
???.???? ,?????? ,???? 、??? 、???? 、??? 、?? 、?? 、????
??????????????? ,?????? 、???????.
?? 1.1[ 11] 　? E?????? Banach?? , C? E??????.? Tn:C※C ??
???????? ,? ∩ ∞n=1F(Tn)≠ .? λn ??????? ,?∑∞n=1λn=1.????
?????? S:C※C:
　　Sx=∑∞n=1λnTnx, 　　x∈ C (6)
???? 、????? F(S)=∩ ∞n=1F(Tn).
???? ,?????????????????
　　minx∈ Ψ‖ x‖ 2 (7)
???????????? ,?? Ψ=F(S)∩ GEP∩ VI(H, A, M), F(S)???(6)???
??? S????? , GEP???????(4)??? ,? VI(H, A, M)???????(1)?
??.
?? ,?????????? 、?????.
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?? ,??? xn x? xn※x?????? xn ????????.
? H??? Hilbert?? , C? H?????????.???? x∈ H,? C?????
???? ,?? PC(x), ??
　　‖x-PCx‖ ≤‖x-y‖ , 　　 y∈ C.
? H? C?????? PC??????.???? ,???? PC:H※C?????.
?? 1.2　? H?? Hilbert?? , M:H※ 2H??????????? ,???????
???? JM, λ:H※H:
　　JM, λ(u)=(I+λM)-1(u), 　　u∈ H
??? M??????? ,?? λ?????? ,? I?????.
?? 1.2[ 9] 　1)? M??????? JM, λ??? λ>0????????? ,?
　　‖JM, λ(x)-JM, λ(y)‖ ≤ ‖x-y‖ , 　　 x, y∈ H,  λ>0.
2)???? JM, λ? 1-? -???? ,?
　　‖JM, λ(x)-JM, λ(y)‖ 2 ≤〈x-y, JM, λ(x)-JM, λ(y)〉, 　　 x, y∈ H.
?? 1.3　????? A:H※H?????? ,?????? x, y, z∈ H,?? t 〈A(x+
ty), z〉? 0?????.
?? ,????????????.
????? ,??????????????.
?? 1.2[ 12] 　? xn ? yn ? Banach?? X????????? ,? βn ? [ 0, 1]?
??? ,? 0 <liminfn※∞ βn≤limsupn※∞βn <1.?? xn+1 =(1 -βn)yn+βnxn, n≥ 0, ??
　　limsupn※∞ (‖yn+1 -yn‖ -‖ xn+1 -xn‖)≤ 0.
? limn※∞‖ yn-xn‖ =0.
?? 1.3[ 13] 　? X??? Banach?? , X＊? X????? , T:X※ 2X＊???????
? ,? P:X※X＊?????? 、???????? D(P)=X.? S=T+P:X※ 2X＊???
??????.
?? 1.4[ 14] 　? X????? Banach?? , C? X????????? ,? T:C※C?
??????????? ,? I-T??????? “? -?? ”,?:?? xn ? C????
? ,?? xn x??(I-T)xn※ 0,?(I-T)x=0.
???? ,???????????? F:C×C※R???????:
(H1)F(x, x)=0,???? x∈ C;
(H2)F???? ,? F(x, y)+F(y, x)≤ 0,???? x, y∈ C;
(H3)??? x, y, z∈ C, limt↑0F(tz+(1 -t)x, y)≥F(x, y);
(H4)??? x∈ C, y F(x, y)?????????.
?? 1.5[ 15] 　? H???? Hilbert?? , C? H????????? , F:C×C※R??
???(H1)～(H4)???????.? μ>0? x∈ H.????? z∈ C??
　　F(z, y)+1μ〈y-z, z-x〉≥ 0, 　　 y∈ C.
?? ,?? Tμ:H※C?????????:
　　Tμ(x)= z∈ C:F(z, y)+1μ〈y-z, z-x〉≥ 0,  y∈ C , 　　x∈ H, (8)
????????:
876 ??????????????????????
1)Tμ?????????? ,????? x, y∈ H,
　　‖Tμx-Tμy‖ 2 ≤〈Tμx-Tμy, x-y〉;
2)????(5)??? EP?????? ,?? EP=F(Tμ).
2　? ?? ?
??????????? ,??????????.
?? 2.1　1)[ 9] u∈ H??????(1)?? ,???? u=JM, λ(u-λAu),  λ>0 , ?
　　VI(H, A, M)=F(JM, λ(I-λA)), 　　 λ>0.
2)u∈ C???????(4)?? ,???? u=Tμ(u-μBu),  μ>0, ?
　　GEP=F(Tμ(I-μB)), 　　 μ>0.
3)?? A:H※H?? α-? -????? ,? B:C※H?? β-? -?????.?? λ∈
(0, 2α]? μ∈ (0, 2β] ,? VI(H, A, M)? H??????? ,? GEP? C???????.　
　??　2)??? ,
　　u∈ GEP u∈ C?? F(u, y)+〈Bu, y-u〉≥ 0 , 　　 y∈ C
　　　　 u∈ C?? F(u, y)+1μ〈y-u, u-(I-μB)u〉≥ 0, 　　 y∈ C
　　　　 u=Tμ(u-μBu) u∈ F(Tμ(I-μB)).
3)???? ,????? H??????????????????.????? 1.1
? 2)??? 1.2?? ,?? λ∈ (0, 2α] ,??? JM, λ(I-λA):H※H?????.???? 1)
?? VI(H, A, M)=F(JM, λ(I-λA))? H???????.??? ,?? μ∈ (0, 2β] ,???
? 2)??? 1.5? 1)?? GEP=F(Tμ(I-μB))? C??????.
?? 2.1　? H??? Hilbert?? , C? H????????? , A:H※H?? α-? -?
???? ,? B:C※H?? β-? -?????.? M:H※ 2H???????? , Tn:C※C
?????????? ,? ∩ ∞n=1F(Tn)≠ .? S:C※C???(6)????????.? F:
C×C※R??????? ,?????(H1)～ (H4).? xt ?????????:
　　xt=SPC[ (1 -t)JM, λ(I-λA)Tμ(I-μB)] xt, 　　t∈ (0, 1), (9)
?? Tμ:H※C???(8)????? ,? λ, μ??????? λ∈ (0, 2α), μ∈ (0, 2β).?
?? Ψ F(S)∩ VI(H, A, M)∩ GEP≠ ,?? VI(H, A, M)? GEP?????????(1)
???????(4)???.??? x＊ ∈ Ψ, ?????????????:
　　‖x＊‖ 2 =minx∈ Ψ‖x‖ 2 , (10)
????(9)???? xt ???? x＊ ∈ Ψ(? t※ 0?).
??　(Ⅰ)??? xt  C????.
??? ,??? t∈ (0, 1)????? Wt:C※C??:
　　Wtx=SPC[ (1 -t)JM, λ(I-λA)Tμ(I-μB)] x, 　　x∈ C.
?????? , λ∈ (0, 2α), μ∈ (0, 2β).???? 1.1? 2)、?? 1.2、?? 1.1??? 1.5
?? ,?? SPC, JM, λ, I-λA, I-μB? Tμ??????.???
　　‖Wtx-Wty‖ ≤(1 -t)‖x-y‖ , 　　 x, y∈ C, t∈ (0, 1),
??????? t∈ (0, 1), Wt:C※C??????.? Banach?????? ,??????
?? xt∈ C?? xt=Wtxt.
(Ⅱ)???????? xt ????.
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?
　　ut=Tμ(I-μB)xt;yt=JM, λ(I-λA)ut, 　　t∈ (0, 1). (11)
? z∈ Ψ, ????? 2.1??
　　z=Tμ(z-μBz)=JM, λ(z-λAz). (12)
? Tμ? JM, λ?????? , A? B??? α-? -????? β-?-???? ,????? 1.1,
?
　　‖ut-z‖ 2 =‖Tμ(I-μB)xt-Tμ(z-μBz)‖ 2 ≤
　　　　‖(I-μB)xt-(z-μBz)‖ 2 ≤
　　　　‖xt-z‖ 2 +μ(μ-2β)‖ Bxt-Bz‖ 2
?
　　‖yt-z‖ 2 =‖JM, λ(I-λA)ut-JM, λ(I-λA)z‖ 2 ≤
　　　　‖(I-λA)ut-(I-λA)z‖ 2 ≤
　　　　‖ut-z‖ 2 +λ(λ-2α)‖Aut-Az‖ 2 ≤
　　　　‖xt-z‖ 2 +λ(λ-2α)‖Aut-Az‖ 2 +μ(μ-2β)‖Bxt-Bz‖ 2 . (13)
???
　　‖yt-z‖ ≤‖ut-z‖ ≤‖xt-z‖ . (14)
??(9)?(14)??
　　‖xt-z‖ =‖SPC[ (1 -t)yt] -SPCz‖ ≤‖(1 -t)yt-z‖ ≤
　　　　(1 -t)‖yt-z‖ +t‖z‖ ≤(1 -t)‖xt-z‖ +t‖ z‖ , (15)
?
　　‖xt-z‖ ≤‖z‖ , 　　 t∈ (0, 1).
????? xt ????.???(14)??? ut ? yt ?????.?
　　M= supt∈ (0, 1) 2‖z‖ ‖yt-z‖ +‖ z‖ 2 +2[ λ‖ut-yt‖ +
　　　　μ‖xt-ut‖ +‖yt‖ 2 ] <∞.
 ????
　　 limt※0 ‖xt-ut‖ =limt※0‖ ut-yt‖ =limt※ 0‖ xt-yt‖ =0,limt※0 ‖xt-Sxt‖ =0.
(16)
??? ,??(9)?(13)?
　　‖xt-z‖ 2 ≤‖(1 -t)yt-z‖ 2 =‖(1 -t)(yt-z)-tz‖ 2 =
　　　　(1 -t)2‖yt-z‖ 2 -2t(1 -t)〈z, yt-z〉 +t2‖ z‖ 2 ≤
‖yt-z‖ 2 +tM≤
‖xt-z‖ 2 +λ(λ-2α)‖Aut-Az‖ 2 +
μ(μ-2β)‖ Bxt-Bz‖ 2 +tM, (17)
?
　　λ(2α-λ)‖Aut-Az‖ 2 +μ(2β -μ)‖ Bxt-Bz‖ 2 ≤tM※ 0　　(? t※ 0).
?????? , λ∈ (0, 2α)? μ∈ (0, 2β), ??
　　limt※0 ‖Aut-Az‖ =limt※ 0‖ Bxt-Bz‖ =0. (18)
??? 1.5? 1)??(9),?
878 ??????????????????????
　　‖ut-z‖ 2 =‖Tμ(xt-μBxt)-Tμ(z-μBz)‖ 2 ≤
　　　　〈(xt-μBxt)-(z-μBz), ut-z〉 =
　　　　 1
2
‖(xt-μBxt)-(z-μBz)‖ 2 +‖ut-z‖ 2 -
　　　　‖(xt-z)-μ(Bxt-Bz)-(ut-z)‖ 2 ≤
　　　　 1
2
‖xt-z‖ 2 +‖ut-z‖ 2 -‖(xt-ut)-μ(Bxt-Bz)‖ 2 =
　　　　 1
2
‖xt-z‖ 2 +‖ut-z‖ 2 -‖xt-ut‖ 2 +
　　　　2μ〈xt-ut, Bxt-Bz〉 -μ2‖ Bxt-Bz‖ 2 . (19)
??? ,??
　　‖ut-z‖ 2 ≤ ‖xt-z‖ 2 -‖xt-ut‖ 2 +
　　　　2μ〈xt-ut, Bxt-Bz〉 -μ2‖ Bxt-Bz‖ 2 ≤
　　　　‖xt-z‖ 2 -‖xt-ut‖ 2 +2μ‖xt-ut‖ ‖Bxt-Bz‖ ≤
　　　　‖xt-z‖ 2 -‖xt-ut‖ 2 +M‖Bxt-Bz‖ . (20)
??? ,??? 1.2? 2)??(9),?
　　‖yt-z‖ 2 =‖JM, λ(ut-λAut)-JM, λ(z-λAz)‖ 2 ≤
　　　　〈(ut-λAut)-(z-λAz), yt-z〉 =
　　　　 1
2
‖(ut-λAut)-(z-λAz)‖ 2 +‖yt-z‖ 2 -
　　　　‖(ut-λAut)-(z-λAz)-(yt-z)‖ 2 ≤
　　　　 1
2
‖ut-z‖ 2 +‖yt-z‖ 2 -‖(ut-yt)-λ(Aut-Az)‖ 2 =
　　　　 1
2
‖ut-z‖ 2 +‖yt-z‖ 2 -‖ut-yt‖ 2 +
　　　　2λ〈ut-yt, Aut-Az〉 -λ2‖Aut-Az‖ 2 . (21)
??? ,??
　　‖yt-z‖ 2 ≤‖ut-z‖ 2 -‖ut-yt‖ 2 +
　　　　2λ〈ut-yt, Aut-Az〉 -λ2‖Aut-Az‖ 2 ≤
　　　　‖ut-z‖ 2 -‖ut-yt‖ 2 +2λ‖ut-yt‖ ‖Aut-Az‖ ≤
　　　　‖xt-z‖ 2 -‖xt-ut‖ 2 +M‖Bxt-Bz‖ -　　(??(20))
　　　　‖ut-yt‖ 2 +M‖Aut-Az‖ . (22)
??(17)?(22)?
　　‖xt-z‖ 2 ≤‖yt-z‖ 2 +tM≤
　　　　‖xt-z‖ 2 -‖xt-ut‖ 2 -‖ut-yt‖ 2 +
　　　　M[ ‖Bxt-Bz‖ +‖ Aut-Az‖ +t] ,
?
　　‖xt-ut‖ 2 +‖ut-yt‖ 2 ≤ M[ ‖ Bxt-Bz‖ +‖Aut-Az‖ +t] .
????(18)????
　　limt※0 ‖xt-ut‖ =limt※0‖ ut-yt‖ =0, limt※0 ‖xt-yt‖ =0,
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　　?????? 2.1???.
??? 2.1??? T=Tn,  n≥ 1, ????????? 2.1??.
?? 2.1　? H???? Hilbert?? , C? H?????????? , A:H※H?? α-?
-????? , B:C※H?? β-? -?????.? M:H※ 2H???????? ,? T:C※C
???????? F(T)≠ .? F:C×C※R??????(H1)～(H4)??????.?
xt ??????????:
　　xt=TPC[ (1 -t)JM, λ(I-λA)Tμ(I-μB)] xt, 　　t∈ (0, 1), (34)
?? λ, μ????? , λ∈ (0, 2α), μ∈ (0, 2β).???? Ψ1 F(T)∩ VI(H, A, M)∩ GEP
≠ ,??? x＊ ∈ Ψ, ?????????????:
　　‖x＊‖ 2 =minx∈ Ψ1‖x‖
2 , (35)
????(34)???? xt ???? x＊ ∈ Ψ(? t※ 0?).
??? 2.1? ,?? M= δC:H※ 2H,?? δC:H※[ 0, ∞] ? C?????.?????
??(1)????????(3),? ,?? u∈ C??
　　〈A(u), v-u〉≥ 0, 　　 v∈ C.
?? M= δC,????? JM, λ =PC.?? ,????????.
?? 2.2　? H???? Hilbert?? , C? H????????? , A:H※H?? α-?
-????? ,? B:C※H?? β-? -?????.? M = δC:H※ 2H, T:C※C?????
?? ,? F(T)≠ .? F:C×C※R??????(H1)～ (H4)??????.? xt ??
???????:
　　xt=T[ (1 -t)PC(I-λA)Tμ(I-μB)] xt, 　　t∈ (0, 1), (36)
?? λ, μ????? , λ∈ (0, 2α), μ∈ (0, 2β).???? Ψ2 F(S)∩ VI(A, C)∩ GEP≠
 ,?? VI(A, C)??????(3)???.??? x＊ ∈ Ψ2 ,?????????????:
　　‖x＊‖ 2 =minx∈ Ψ2‖ x‖
2 , (37)
????(36)????? xt ???? x＊ ∈ Ψ(? t※ 0?).
??　?????????????????????????? ,????????
?????(2009-Z003)??????.
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QuadraticMinimizationforEquilibriumProblem
VariationalInclusionandFixedPointProblem
ZHANGShi-sheng1 , 　LEEJosephHW2 , 　CHANChi-kin2
(1.DepartmentofMathematics, YibinUniversity, Yibin, Sichuan644007, P.R.China;
2.DepartmentofAppliedMathematics, TheHongKongPolytechnicUniversity,
HungHom, Kowloon, HongKong, P.R.China)
Abstract:Thepurposewasbyusingtheresolventapproachtofindthesolutionstothequad-
raticminimizationproblem:minx∈Ψ‖x‖ 2 , whereΨwastheintersectionsetofthesetofsolu-
tionstosomegeneralizedequilibriumproblem, thesetofcommonfixedpointsforaninfinite
familyofnonexpansivemappingsandthesetofsolutionstosomevariationalinclusionsinthe
setingofHilbertspaces.Undersuitableconditionssomenewstrongconvergencetheoremsfor
approximatingtoasolutionoftheaboveminimizationproblemwereproved.
Keywords:quadraticminimizationproblem;generalizedequilibriumproblem;variationalin-
clusion;multi-valuedmaximalmonotonemapping;inverse-stronglymonotone
mapping;resolventoperator;fixedpoint;nonexpansivemapping
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